Five 
Hundred 


Thousand 
Daily 


depend on Potter equipment 


Over half a million people daily de- 
pend on a Potter slide fire chute to 
provide a means of exit in case escape 


becomes necessary. 


And escape often does become nec- 
essary. At the moment when you 
least expect it, the fire chute becomes 
the most vital part of a flaming struc- 
ture, because it means no trapped 
workmen, no explosion damage. It is 
a sure, safe means of escape even for 


an injured or panic-stricken person. 


No effort is required to escape from a 
building through a Potter chute. Just 
step into the door and slide gently 
downward. You can't miss your foot- 
ing or be pushed off your balance by 
someone behind you. You can't be 
trampled underfoot or left stranded 


on a landing. 


Write for a Catalog. 


POTTER 


6120 N. California Ave. 


-when a dust explosion wrecked ‘the upper floors of the public grain 


the elevator when the blast occurred, 


- Twelve workmen riraculously escaped death and injury yesterda 


elevator on the Chip Channel. Pointing 40 where he was working at: 
the time of the blast, and from where he slid to safety in the outsi 
spiral fire escape is J. C. Wooley. He was slightly burned on the face, 
the only one of the 12 to receive anything other than superficial cuts 
and ‘bruises. Beside him are George Merritt and A. D.. Duke, ‘also. n 


THE HOUSTON PRESS 


A recent elevator explosion in Houston shows once more the dependability of 
the Potter Fire Chute. Your elevator can be readily equipped with this safe, 
positive, fast means of escape. Write for details of this most efficient of all 


fire escapes. Approved by Underwriters’ Laboratories 


Manufacturing Corp. 


Chicago, Illinois 


AN ADDRESS 


By T. C. Manning, National President, SGES, delivered before a joint meeting 
of Superintendents and Operators in Kansas City. 


R. CHAIRMAN and Gentlemen: On behalf of the 
International Society of Grain Elevator Superin- 
tendents I want to thank you all and express the appre- 
ciation of the members for your attendance here tonight. 


The officers of the local Chapter are to be congratu- 
lated for the success of this meeting and for the manner 


in which they have done their job since elected. 


It is the hope and the aims of the Society to enlist the 
interest of every operator in the purpose of the Society and that is the 
solving of the mutual problems inherent in the operation of plants and 
the keeping of the grain entrusted to the Superintendents’ care. 


Gentlemen, we have plenty of evidence at the present time of the results 
of inexperienced men putting grain away in improper storage and leaving 
it to the care of Tom, Dick and Wallace. 


Since the Society was started some eleven years ago it has been going 
through what might be termed “Growing Pains.” The interest and in- 
crease in membership the past two years proves that we have passed the 
“Growing Pains” stage and are now well on our way to fill a long felt 


need in the terminal elevator game. 


I would like to take this opportunity to call your attention to the coming 
convention of the Society at the Royal York Hotel, Toronto, Canada. | 
do this with a firm conviction that you will ultimately be benefited through 
your Superintendent if you can see your way clear to send him there. Mr. 


Chairman and Gentlemen, I thank you. 


See 
GRAIN, Board of Trade, 141 W. Jackson Boulevard, Chicago, Ill. Telephone 


Wabash 3111. A forum for operative and mechanical problems in terminal eleva- 
tors. Published monthly on the tenth, $1.00 per year. DEAN M. CLARK, Publisher; 
JOE MOSEY, Editor; WERNER HAUPTLI, 56 W. 45th Street, New York, Murray 
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Goderich Elevator President 
Sends Parliament a Prepared 


St. Launence Brief 


On the Economic Aspects 
of the Proposed Waterway 


HE proposed deepwater St. Law- 

rence Seaway from the Canadian 
head of the lakes to Montreal, in ac- 
complishment, would work such havoc 
as to cripple, if not destroy, the en- 
tire fabric of existing industry occu- 
pied in the handling of grain and 
manufacture of flour and grain prod- 
ucts in Eastern 


Ontario, accord- 
ing to a brief 
prepared by G.L. 
Parsons, presi- 
dent of the Go- 
derich Elevator 
and Transit Com- 
pany, and _  for- 
warded to the 
Federal  Parlia- 


ment. Nor are 
these the only 
Eastern indus- 
tries that would 
be paralyzed, according to Mr. Par- 
sons, who contends that in their train 
would follow most of the by-products 
and kindred phases of manufacture 
which rely upon such utilities for 
their production. Mr. Parsons’ brief 
reads as follows: 

Directly and indirectly would be af- 
fected by the proposed St. Lawrence 
Seaway many thousands of workmen, 
seamen, railway and freight oper- 
ators, dry docks, fueling and hydro 
plants, manufacturers, merchants and 
the vast investing and affiliated de- 
pendents. Thus it cannot be realized 
by our Government that many thou- 
sands of the Eastern population would 
suffer irreparable hardships and ruin 
and to the country would be lost one 
of the greatest sources of taxable 
revenue. 


G. L. Parsons 


Would Pay No Toll 


T IS assumed that no toll would be 

exacted from the numerous for- 
eign built-and-owned tramp _ ships 
which would carry this grain and 
flour traffic past our ports. The ves- 
sels would be entirely manned by for- 
eign crews at usual small wages. They 
would be largely provisioned and re- 
paired by foreign shops. The upper- 
lake fueling and temporary in-transit 
repair could very well be performed 
at foregin ports with a consequent 
loss to Canadian industry and to our 
Government in customs revenues. 


There are between Sault Ste. Maxie 
and Prescott the following Ontario 
grain elevators, a few owned by our 
railways, two operated by the Na- 
tional Harbors Board; but the ma- 
jority by private companies in which 
many thousands of investors have 
their capital. In the final analysis, 
the people own them all. They are 
located, as follows, with the aggregate 
capacity in bushels given in each in- 
stance: 

On Georgian Bay at Depot Harbor, 
Port MecNicoll, Midland, Tiffin, Col- 
lingwood and Owen Sound, 27,750,- 
000. 

On Lake Huron at Goderich and 
Sarnia, 6,600,000. 

On Lake Erie at Port Colborne, 
5,250,000. 

On Lake Ontario at Toronto, Kings- 
ton and Prescott, 12,600,000. 

On the St. Lawrence River are 
many elevators which would be made 
useless, located: 


At Montreal, Sorel, Three Rivers 
and Quebec, 25,537,000. 


As also at St. John and Halifax 
(used when navigation is closed and 
not a factor in lake shipping), 5,277,- 
000. 

Grand total, 83,014,000 bushels. 


A Huge Investment 


FAIR valuation of these com- 

bined elevators at twenty-five 
cents per bushel would represent a 
capital investment of $20,753,500. The 
staffing of these elevators would re- 
quire an average of thirty operators 
and twenty-five trimmers, which in 
all of the group from Sault Ste. Marie 
to Halifax would occupy 1,650 skilled 
men. 

In Ontario and Quebec, according 
to the Department of Trade and Com- 
merce statistics for 1937, are two hun- 
dred and nine flour mills aggregating 
a daily capacity of 62,953 barrels of 
flour but do not give definite infor- 
mation as to other cereal products. 
Basing the costs of a two thousand 
barrel mill to be $1,500,000 would 
give an average of $750 per barrel, 
and assuming the loss to these mills 
from deepwater tramps taking the 
grain through for milling abroad, 
their export output, which consti- 
tutes the major outlet of the larger 
mills grinding, would be diminished 
at least sixty per cent and the over- 
burden of unproductive capacity 
would be $28,329,000. The resultant 
loss in employment would equal the 
discharge of some 4,508 employees. 

As a consequence to our Canadian 
railways being deprived of their lake- 
and-rail handling of grain and flour, 
the loss to them would be enormous, 
if not disastrous, in that the haulage 
of these commodities to the Seaboard 


GRAIN 


A MAP of the St. Lawrence 
basin shows the section that 
would be affected by the pro- 
posed waterway that again 
has come up for considera- 
tion both in the United States 
and Canada. In this article 
Mr. Parsons points out the 
grain centers that would be 
passed up by ocean-going 
vessels. 


is undoubtedly the best revenue pro- 
ducer. 


Package Flour Freight 


O the above must be added the 

loss entailed. through disruption 
of the package flour business handled 
by Canadian Pacific and Northern 
Navigation package freight boats 
moving through to Montreal for 
ocean connections. This loss to traffic 
would mean the closing up of large 
sheds, loss of freight revenues and 
discharging of shedmen, truckers and 
laborers to an extent which would 
produce an estimated loss due to in- 
operation of sheds, vessels and equip- 
ment in the neighborhood of $15,000,- 
000, and the discharge of upwards of 
8,500 shedmen, checkers, truckers and 
ordinary laborers. 

Similarly the major fabric of Cana- 
dian lake transportation, which de- 
pends almost entirely for its existence 
on the haulage of grain, would be left 
rotting at our wharves. 

The wheat carrying capacity of the 
lake boats equals 811,500 tons, and 
with conservative average value of 
$50 per ton would represent a capital 
investment of $40,575,000. These 
steamers are not designed to with- 
stand the rigors of ocean navigation 
and therefore could not be utilized 
elsewhere than on the inland lakes. 
On these the average crew is 23, or 
in the aggregate on 196 boats would 
require 5,795 men to operate. We make 
no reference to the loss of business 
to towing tugs at canals and ports 
as it may well be surmised that with 
navigators on ocean tramps, inexpe- 
rienced in canal work and rivers, op- 
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erating on the smaller bodies of water 
than they have been accustomed to, 
and where gales break forth very 
suddenly, there will be abundant work 
for tugs at all points. 


Harbor Work Gone 


HEN, too, it must be realized that 

our Government has for the past 
seventy years been building up har- 
bors, wharves, breakwaters, piers, as 
well as dredging channels, mooring 
and unloading basins at grain’ han- 
dling points along the line of trans- 
fer. It can be reasonably determined 
that the expenditure at Goderich has 
been over $3,000,000, and when cal- 
culated on the 3,600,000 bus. capacity 
of elevators there, it would represent 
a cost of $832,333 per million bushels, 
which, extended to the grain transfer 
points of Georgian Bay, lower lake, 
the St. Lawrence and ocean ports, at 
which we have shown there to be 
83,000,000 bus. capacity, the Govern- 
ment investment thereto would be 
$69,166,640, and might well be con- 
sidered as scrapped. 

We would, therefore, summarize 
the capital investment loss, traffic loss 
and resultant labor loss which would 
be affected by making it possible for 
ocean tramps to take this grain and 
flour business away from Canadian 
interests as follows: 

Men dis- 
pensed 
Value with 


$20,753,500 1,650 


Utility 
Grain elevators.. 


JDP seals 6 5 oo 28,329,000 


Lake and canal 


steamers ...... 40,575,000 5,795 
Harbor develop- 
MIEN E¥ a erevate erent 69,166,640 


Railway freights, 
grain, flour, pack- 
age freight (25 
years, per annum 
$28,488,000) . 1,087,200,000 8,500 


$1,246,024,140 20,453 


Another problem for our Govern- 
ment to weigh is the loss in income 
tax revenues from industries, carriers 
and employees which at present as- 
sessment would run into very large 
figures. They would also be confront- 
ed with the probability of maintaining 
a much greater number of unem- 
ployed, to wit, the average of four to 
a family of the 20,453 men dispensed 
with or 81,812; a population the 
equivalent of the combined lake trans- 
fer ports of Port McNicoll, Midland, 
Collingwood, Owen Sound, Goderich, 
Sarnia, Port Colborne, Kingston and 
Prescott. 

We have covered the prospect as it 
would affect the handling of grain 
and grain products but we might elab- 
orate on the carriage of foreign coal, 
oil, gasoline, harvesting implements, 
mechanical equipment of all kinds, 
steel of all types and thousands of 
other materials which would be com- 
petitive with articles produced from 
the natural resources of Canada. 


SUPERINTENDENTS ANNOUNCE 


Carnegie Will Be 


General Chairman 


At Convention 


R. F. T. CARNEGIE, Secretary 

of the Toronto Elevators, Ltd., 
who so successfully arranged the 
many details when the Grain and 
Feed Dealers’ National Association 
met in Toronto in 1938, has accepted 
the General Chairmanship of Ar- 
rangements for the Eleventh Annual 
Convention of the Superintendents’ 
Society, which body will meet in To- 
ronto at the Royal York Hotel on 
March 31st to April 3rd. 


President T. C. Manning, Uhlmann 
Grain Company, Kansas City, further 
announces that Mr. John Smith, Man- 
ager of the Sarnia Elevator Company, 
Ltd., Sarnia; Mr. G. L. Parsons, Pres- 
ident and Manager of the Goderich 
Elevator and Transit Company, Ltd., 
Goderich; Mr. Norman Boadway, Res- 
ident Manager and Superintendent of 
Collingwood Terminals, Ltd., Colling- 
wood; Mr. James Shaw, General Su- 
perintendent of the Canadian Pacific 
Elevator, Port McNicoll; and James 
C. Hughson, Superintendent of the 
Toronto Elevators, Ltd., Toronto, will 
comprise the General Convention Com- 
mittee charged with the success of 
the annual conference. 


Twenty-three Promise 


Se oe eee have already in- 
dicated their intentions of attend- 
ing this affair from Port Arthur and 
Fort William alone, according to Per- 
cy C. Poulton, N. M. Paterson and 
Company, Ltd., Fort William, newly- 
elected President of the Society’s 
Chapter there; whereas Mr. M. M. 
Noxon, Ralston Purina Company, 
Minneapolis, President of the Minne- 
sota Chapter, expects to have approxi- 
mately thirty from that unit. This 
latter Chapter held its Annual Dinner 
Dance on February 3rd, at which 87 
were in attendance, including six from 
Duluth. 


Mr. C. J. Alger, Corn Products Re- 
fining Company, Chicago, President of 
the Chicago Chapter, canvassed those 
34 attending the Chapter’s tour of 
the Central Soya Company’s plant at 
Decatur, Indiana, on February 10th, 
and reported that some twenty will be 
at the Toronto affair from the Chi- 
cago area, many with their wives. 


Larger Crowd Expected 


TTENDANCE usually runs from 
150 to 250 managers and super- 
intendents or foremen of the larger 
grain and grain processing elevators 
and plants. The attendance, however, 
depends upon the activity in the busi- 
ness at convention time. It is antici- 
pated that this year’s technical con- 
ference will draw a record-breaking 
crowd to exceed all previous registra- 
tions. Kansas City, Omaha, Enid and 
Buffalo Chapters will doubtlessly 
match any attendance from the other 
units; and, in addition, interior mem- 
berships invariably account for 60 
per cent of the registration. 

The Right Honorable W. L. Mac- 
Kenzie King, Prime Minister of Can- 
ada, has issued instructions that the 
Plant Heads of the continent be in- 
vited to come to Toronto for this im- 
portant meeting March 31st to April 
3rd. Toronto, it is pointed out, is 
geographically closer to Chicago— 
from which point the largest group 
will assemble and move—than is even 
Buffalo. In addition, a special round 
trip coach rate of $15.85 from Chi- 
cago has been obtained. So the Asso- 
ciation expects to run special cars for 
the day trip on Saturday, March 30th, 
and on Sunday, March 31st. 

This reduced fare will permit the 
attendance of the wives who usually 
accompany their delegate-husbands, as 
the two coach fares are less than one 
sleeper fare, and the scenery en route 
will be an attraction to all. 


Many to Invite 1941 Convention 


VER Baltimore, Louisville, 
Toledo, Omaha and several other 
cities have already extended cordial 
invitations to the Superintendents’ 
Society to meet with them in 1941, 
and further requests for consideration 
are expected before the Toronto meet 
opens. 


* 


Special Coach Party 


Vue the $15.35 round trip coach 
rate from Chicago to Toronto as 
an inducement, a special daylight 
coach party will leave over the Cana- 
dian Pacific-Michigan Central Rail- 
road from the 11th Street (Illinois 
Central) Station. 

Provided a party of 25 or more can 
be garnered, special coaches will be 
set aside for the exclusive use of con- 
ventioneers on both Saturday, March 
30th, and Sunday, March 31st. Checks, 
made out to the Canadian Pacific 
Railroad, should be mailed to your 
secretary at once, with a notation of 
which morning you will leave Chicago. 
The train leaves at 9:30 a. m., arriving 
Toronto, after a scenic ride together, 
in the early evening. 

This exceptionally low-cost party 
rate will induce many to bring along 
the “Mrs.”, inasmuch as for once in 
your life two can travel on this coach 
party cheaper than one can go “Pull- 
man” alone. ‘A second honeymoon,” 
President Manning suggests. 

Other Chapters are, we hear, like- 
wise planning to travel ‘en masse” 
from their homes to also obtain a 
party rate. 

The Atlantic Hotel, directly across 
the street from the Board of Trade, 
will be headquarters for those coming 
into Chicago on the afternoon or eve- 
ning before the “special” leaves. 

What day will you be going? 
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Cup Winners Fall Down 


OW YOU’VE got a chance to win 

the two special cups awarded 
last year for the top two best all-time 
safety records. 


Last year 
these cups, 
awarded by the 
H. H. Robertson 
Company of 
Pittsburgh and 
the Appraisal 
Service Com- 
pany of Minne- 
apolis, were 
won by William 
Kamp of Rals- 
Hon ba rina 
CroymMEp) al ny; 
President of the 
Kansas City 
Chapter, and 
Fred _ Sibbald, 
Grand Trunk 
Pacific Elevator 
Company, Ltd., 
Fort William. 
Both report 
their all-time 
records have 
taken a tumble 
and so now its 
anybody’s race. 

So send in your record today and 
see if you can’t take home one of these 
two gorgeous trophies. 

And if you win it two years in suc- 
cession, then its yours. 


* 


Who Wants to Donate Cup? 


dee two perennial cup donors have 
kindly relinquished their priority 
right to give cups this year, because 
so many others have requested the 
privilege. We refer, of course, to 
Harry B. Olson of Chicago, and to the 
Seed Trade Reporting Bureau, also of 
Chicago. 

Write the Secretary, 
Trade, Chicago. 


Safety 
Trophy 


Board of 


* 


Safety Contest Reports 


F YOU ARE one of those entered 

in the growing SGES Annual 
Safety Contest, have you turned in 
your latest reports to the Contest 
Chairman? He wants them just as 
quickly as possible so that the cups 
may be engraved and the annual 
report of contestants compiled for 
presentation at the Toronto conven- 
tion. ‘Please co-operate,” asks Oscar 
W. Olsen, Peavey Duluth Terminal 
Elevator Company, Duluth, Safety 
Committee Chairman. 
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Invitations Are Out! 


HE invitations are out! 

Everyone fortunate enough to 
be able to accept the most cordial 
welcome to the Superintendents’ 
Society convention at Toronto, March 
31 to April 3 will feel well repaid 
for the effort (if you can call it such) 
of attending. A tip-top program is 
being arranged and the turn-out from 
all over the continent promises, even 
within the most conservative circles, 
to set a new record. 

The Royal York Hotel is headquar- 
ters and reservations are rapidly ab- 
sorbing the allotment of 50 rooms at 
$3.50. Others will be assigned to the 
$4 rooms when the above quantity is 
exhausted. Twin bedrooms for two 
are $3 to $3.50 each, and individual 
bedrooms for three are $2.50 each. 

Everyone has received reservations 
cards. Why not fill yours out and 
send it in today? 


* 


Sets 300 as Mark 


[28 EASY to be wildly optomistic, 
but few folks are like that. Least 
of all is widely traveled, Gilbert 
Schenk of Kansas City, and when he 
says there will be 300 at the Toronto 
convention we pinch ourselves, holler 
because it hurts, then hope to good- 
ness he’s right—conservative as he is. 
After all his figure is 75% to 100% 
above our own, but when he says 300 
you can count on 400. Don’t know 
where he is going to get them all 
from, although there are 2,500 that 
could attend if all Managers and 
Superintendents turned out, but the 
way he gets around the country he 
ought to know. 

Which reminds YOU,—get YOUR 
reservation in early! 


* 


HORE Se Osbl 41ns 
TORONTO 


667 HOPE to be at the Toronto Con- 
vention of SOGES,” writes M. 
Frank Beyer of Fort William, Ont., 
“and I hope to meet all the boys 
there. I was wondering just what 
kind of a program we will have there. 
I am sorry that it is so far away or I 
might take a run down to see our 
good members in the Bay Ports.” 
Suggestions will be welcome by the 
Secretary of SOGES. 


* 
From Indianapolis 
FOR ONE, am hoping to make 


3 the Toronto convention.—Fred 
Myers, Cleveland Grain Company, 
Indianapolis. 


To Be Well Represented 


E WILL have a very good dele- 

gation to the Toronto convention 
from Fort William-Port Arthur. 
There will be at least nine who will 
bring their wives, one single and prob- 
ably two others 
who may come 
along and bring 
their wives as 
well. 

Those who are 
certain of at- 
tending include 
the Belangers, 
Meyers, M a x- 
wells, Sibbalds, 
Pows, Grants, 
L. C. Irwins, Gib- PereyaPoulion 
sons and _  our- 
selves. Frank Beyer says he sure 
isn’t going to get tangled up with a 
hospital en route to the convention as 
he did last year. The Hetheringtons 
and the Frank MacLeans are hopeful 
of joining us. 

I think this is a wonderful delega- 
tion. What are the sentiments around 
the various other centers? I want to 
be kept posted on the convention 
arrangements. 

The rail rates quoted in the Janu- 
ary GRAIN are very attractive and 
the matter of cost should not be a 
deterrent.—Percy C. Poulton, N. M. 
Paterson & Company, Ltd., Fort 
William. 

* 


William Littlejohn Philip 
Unable to Attend 


HE illustrious William §Little- 

john Philip, honorary member of 
the SOGES, now retired from the 
managing directorship of the English 
concern which he built during his 53 
years of service writes: 


“T had the idea of making a trip 
over to the U.S.A. and Canada next 
year, but the war will now make this 
quite out of the question. So any 
chance of putting in an appearance at 
your convention in Toronto is impos- 
sible. Thanks all the same for your 
kind invitation.” 

* 


Dowt Believe It! 


ISCOUNT all rumors about the 

barriers to be surmounted in 
traveling to Toronto. Every one of 
them is plain, unadulterated huey. If 
anything, it is easier and more pleas- 
ant to go to Toronto than ever before, 
—if that is possible. All these idle, ill- 
founded exaggerations are pure 
fabrications. 


An Elevator Superintendent is now 
expected to know each grain personally 


THE ART OF Binning WHEAT 


By Harry R. Clark 


Chief Grain Inspector 
Omaha Grain Exchange* 


| ee years Grain Men and their Su- 
perintendents have labored hard to 
perfect the art of binning wheat ac- 
cording to test weight, protein quan- 
tity and a multiplicity of other fac- 
tors. You now find that wheat should 
be binned also according to the pro- 
tein quality and milling character- 
istics. The factor protein quality in- 
cludes elasticity and mobility of the 
gluten, the treatment needed to put 
the gluten in proper condition and the 
general baking character of the flour 
made from the wheat. The milling 
characteristics include tempering re- 
quirements, cleaning loss, flour yield, 
color of the flour, granulation of the 
flour and the chemical analysis of the 
flour. 


Let’s consider the ramifications of 
the protein quality factor. The gluten 
must have the proper mobility and 
elasticity in order for the flour to pro- 
duce a good loaf of bread. If the 
gluten is not of proper character after 
ordinary milling conditions, what can 
the miller do in the milling process 
to correct the gluten character? 

His bleaching equipment can be 
used to toughen the gluten or break 
it down. By tightening his flour rolls, 
the character of the gluten can be 
altered slightly. By adding malted 
wheat flour, he can introduce a mel- 
lowing action on the gluten. But by 
changing the wheats in his mill mix, 
he can entirely change the character 
of the gluten in his flour. Therefore, 
the wheat blend is his big control, and 
he must have certain types of wheat 
to produce certain types of flour. 


Good Bread Final Test 


HE miller must have his flour un- 

dergo the final test—the making 
of bread. Here, his flour must have 
good mixing tolerance, good fermenta- 
tion tolerance, good oven spring, good 
loaf volume, good silky even inside 
texture in the crumb and_ brown, 


smooth crust. Almost all of these 
baking properties are dependent on 
the character of the gluten, and the 
blending of wheats is the biggest sin- 
gle factor that will affect gluten char- 
acter. The millers know this and the 
grain men are gradually learning that 
by having their bins milled by relia- 
ble chemists they can pre-determine 
gluten quality. 

The grain men have also found that 
they increase their potential buyers 
and that they can merchandise a 
known quantity rather than an un- 
known quantity. They can talk the 
millers’ language. Grainmen are al- 
ready using chemists’ reports as a 
guide to their mill mixes and their 
Superintendents must blend wheats to 
get the proper gluten or protein qual- 
ity, at the same time keeping the 
protein test weight, etc., under control. 


You “Ain't Heer’d Nothin’ Yet’ 


HAT isn’t ail the elevator men 

must do, for the milling charac- 
teristics of the wheat must also be 
considered. A miller will not be 
greatly interested in wheat that does 
not have a good flour yield. Nor will 
he be interested in a wheat that re- 


WILL MAKE CHOKE 
TESTS 


Wee a $5,555 appropriation, The 
Corn Industries Research Foun- 
dation will conduct a series of experi- 
ments at the Argo plant of the Corn 
Products Refining Company to develop 
a choke in a spiral conveyor that will 
stand up and stop the propagation of 
dust explosions. Upon its comple- 
tion, the information will be passed on 
to the trade reports C. J. Alger, pres- 
ident of the Chicago Chapter of the 
Supers’ Society. 


quires special tempering, special 
granulation, or special cleaning. 
Therefore, the wheat must have a low 
cleaning loss, must temper properly 
under ordinary milling conditions, 
must granulate properly, and must 
show a good yield of flour. 


The mill elevator Superintendents 
are going to share their responsibili- 
ties with the elevator Superintendents 
in the future. Therefore you will have 
to become better acquainted with your 
wheats, in fact you will need to know 
each bin of wheat personally, how it 
mills, what character flour it produces, 
then how certain bins will mix with 
other bins and the type flour these 
various mixes will produce. 

We all know that each crop of wheat 
is different in milling and _ baking 
characteristics from the previous 
crops. Differences exist in ash con- 
tent, protein content, malted wheat 
flour requirements, bleach tolerance, 
mixing tolerance and fermentation 
tolerance. 


Then there is an extremely wide- 
spread in milling and baking value in 
the different classes and varieties of 
wheats. Take two hard winter wheats, 
Chiefkan and Cheyenne, for example: 
Chiefkan mills fairly well, but its 
baking characteristics are not in any 
way desirable, it has a poor mixing 
tolerance, poor fermentation toler- 
ance, gray color in the bread, poor 
texture and poor volume. Cheyenne is 
the direct opposite of Chiefkan, a very 
strong wheat. It is of course obvious 
that Chiefkan would have to be used 
sparingly in a mill mix and would 
have to be mixed with a very strong 
wheat. 

On account of the similarity of ap- 
pearance of most hard winter wheats 
and the wide range of milling value, 
it is most necessary that you have 
your stocks of wheat milled and baked 
by a reliable cereal laboratory. This 
information will permit you to mer- 
chandise your wheat to a better ad- 
vantage and at the same time satisfy 
your mill customers. 


* 


*Delivered before a meeting of the 


Kansas City Chapter of SOGES, De- 
cember 12, 1939 


GRAIN 


THE PROBLEM OF TEMPERATURE 
IN GRAIN FUMIGATION 


N recent years a great deal has 

been said about the effectiveness 
of grain fumigants in relation to 
temperature. Whenever considerable 
treating is carried on this subject is 
prone to arise. It has been discussed 
pro and con by grain men, millers, 
terminal superintendents, country ele- 
vator managers, insecticide salesmen 
and frequently by inspéctors, sam- 
plers and others serving or associated 
with the grain trade. 

Each individual’s opinion on this 
matter is naturally formed by what 
he hears, reads and observes. Un- 
fortunately, what he hears is usually 
the predominating factor in forming 
his opinion and even tends to color or 
prevent a correct interpretation of 
what he observes. Moreover, what he 
reads in official publications—while it 
may be correct so far as it goes— 
often lends itself to wrong emphasis 
and misinterpretation when applied to 
commercial grain fumigation because 
it commonly ignores one or more im- 
portant contributing factors. 

The problem is difficult for experi- 
mental approach. Small-scale tests 
have not duplicated commercial con- 
ditions, chiefly because small lots of 
grain do not necessarily behave like 
large masses. It is well known that 
empty space fumigation in the labora- 
tory or vault shows a _ pronounced 
trend towards increased insect resist- 
ance as the temperature is lowered. 
Yet, in practical grain fumigation— 
despite the prevailing belief to the 
contrary-—this trend is overcome and, 
within limits, actually reversed, due 
to other factors which will be dis- 
cussed further on. Hence, the best 
present approach to the subject would 
seem to be discriminating observation 
in the commercial field. 


Experimental Evidence 


ERE also there are difficulties, as 

the character of the evidence is 
not as concise nor as carefully re- 
ported and recorded as in the labora- 
tory. Moreover, few individuals out- 
side of terminal or large mill eleva- 
tors have an opportunity to see treat- 
ing on a sufficient scale to allow ex- 
amining all phases of the subject. 
One man’s observational experience is 
limited to box car treating; another’s 
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By Frank E. Blodgett 


New Light 


Shedding new light on an 
old problem, Frank E. Blodgett 
of the Weevil-Cide Company, 
Kansas City, Missouri, dis- 
cusses the relation of tempera- 
ture to effectiveness in grain 
fumigation in this article. 


From the practical viewpoint, 
the author suggests and dis- 
cusses the reasons why many 
fumigations are not as effective 
as might be expected. 


The better the conditions sur- 
rounding fumigation are under- 
stood, the oftener fumigations 
will be successful. It is hoped, 
too, that the open discussion of 
the problem will lead to further 
contributions. 


to small wooden bins; another’s to one 
or two concrete or steel bins. Obser- 
vation is further complicated by 
habitual variation in grain handling 
methods—as between country eleva- 
tors, mills and terminals—and cli- 
matic differences with resultant sea- 
sonal trends in grain movement, stor- 
age and handling. Consequently, a 
broad basis of observation would be 
necessary to reduce these varying as- 
pects of the problem to a common de- 
nominator. 

It is therefore not surprising that 
there is a great deal of confusion on 
the matter, nor that opinions are so 
conflicting. It is often apparent that 
the participants in a discussion are 
talking about two different things. 


For example, little distinction is 
usually made as to exactly what is 
meant by temperature, that is, 
whether grain temperature or out- 
side temperature. In other words, 
there is a common tendency to con- 
fuse the two in conversation, as if 
stored grain readily assumed outside 
temperatures. Terminal elevator men 
know this is not the case and cus- 
tomarily place the emphasis on grain 
temperature. But many others out- 
side the terminal elevator field dis- 


cuss the relation of temperature to 
grain fumigation in a general way as 
if the temperature of the outside air 
were the sole controlling factor. 


In view of this lack of basic dis- 
tinction at the very outset, it is un- 
derstandable that many grain and ele- 
vator men, millers and even insecti- 
cide manufacturers have formed the 
opinion that once outside tempera- 
tures fall below 40° to 50°, the use of 
a grain fumigant becomes relatively 
or completely ineffectual. Having 
learned that insects become dormant 
at the above temperatures, and hav- 
ing mistakenly identified outside and 
grain temperatures as the same, it is 
possible to draw some startling con- 
clusions. One is that when the 
weather gets cold insects become inac- 
tive. 


An Occurrence 


O illustrate how far this idea has 

been carried, it might be worth 
while to mention a comparatively re- 
cent occurrence. The manager of a 
sizable country elevator bought a 
commercial fumigant on a guarantee 
basis. In the early fall he treated his 
heavily infested grain. Following 
treatment the grain was turned and 
results were found to be very poor. 
Grain temperatures were still high 
and the grain required further trans- 
ferring to prevent serious heating. 
The manager then wrote the fumi- 
gant manufacturer asking replace- 
ment of material for re-treating. 
Imagine his reaction when he received 
a reply acknowledging the obligation 
to adjust the matter, but stating that, 
since cool weather had now arrived, 
the insects would become inactive and 
remain so until spring, at which time 
the material would be replaced and 
the grain re-treated. 

This case, while seemingly extreme 
and betraying ignorance of elevator 
conditions on the part of the insecti- 
cide manufacturer, merely represents 
the logical conclusion of erroneous 
assumptions made by many individ- 
uals. The ready acceptance and fre- 
quent repetition of these improperly 
founded opinions and improperly 
drawn conclusions is in many cases 
serving as a bar to members of the 

(Continued on page 12) 
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IN - FIL- TRO System of 

Restoration and Weather- 
proofing. 


PERMANENT 


A 50-mile per hour wind is computed to exert a 
force of ten pounds per square foot on a vertical 
wall, and it would therefore take a wind of 
unimaginable velocity to throw rain against a 
wall with a force of more than 576 pounds per 
square foot. Yet IN-FIL-TRO treated concrete 
samples have withstood that pressure in labora- 
tory tests made by the Robert W. Hunt Company, 
an independent testing agency. 


The specimens of concrete were first treated 
by the exclusive In-Fil-Tro-Flex process. Then 
they were subjected to a severe series of weather 
conditions that simulated five years in the mid- 
western climate. They were frozen 25 times to 
— 60°, thawed to 150°. They were steamed for 
five hours, dried for five hours. They were salt 
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If a grain elevator would stay put in one place during all 
the years of its life, weatherproofing and restoration 
would be a comparatively simple matter. You would 
simply apply a thin coat of “dope” and the thing 
would hold. 


But ‘taint true! A grain elevator is the shiftiest thing 
since Little Egypt shook her skirts on the Midway. It is 
continually settling, squirming and therefore would crack 
any thin layer of “dope.” You must have a material that 
will shift right with the structure. That is the In-Fil-Tro-Flex 
material. Thick, elastic and pliable, it meets every move 
of the structure. It stays put, and your elevator stays in 
good condition. 


ayed. They were washed with acids. They 
re sand blasted, but nothing gave way. The 
“il-Tro treated samples emerged from the test 
wear in fine condition. 


ut you may say that such a test is at best arti- 
al, that your elevator is not in a test tube. It’s 
in the open. And right there is where your 
t+ of the investigation comes in. Go to the 
rest elevator that has been re-conditioned and 
atherproofed by the In-Fil-Tro method and see 
yourself how this flexible, thick, permanent 
iting stands the years of actual wear. 
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grain and mill trade getting the prop- 
er benefit from grain fumigants. Con- 
sequently, there seems to be some 
need for examining not only the 
opinions themselves, but also the 
premises on which they are based— 
in short, to open up the entire sub- 
ject for discussion and clarification. 
Rather than pursue a purely critical 
or negative discussion, it might be 
preferable to substitute a number of 
definite conclusions with supporting 
arguments, pointing out where they 
differ from beliefs now prevalent. 

The following conclusions are 
grounded chiefly on observation and 
inquiry in the commercial grain fumi- 
gation field, supplemented by results 
and tendencies noted in extensive 
large-scale field research. Some of 
these conclusions run counter to 
opinions which, in their original 
forms, proceeded from authoritative 
sources and which have had wide dis- 
semination over a period of years. For 
that reason it is to be expected they 
will encounter sharp disagreement in 
many directions. It is hoped that 
such disagreement will be productive 
of further contributions on this sub- 
ject. 


Practical Observations 


The only comprehensive in- 
=» formation now available for 
tracing the relation of Tempera- 
ture to grain fumigation has been 
derived from practical observa- 
tion in the commercial field. There 
has not been a sufficient amount 
of actual experimentation on a 
commercial scale to draw satis- 
factory conclusions from this 
source alone. Furthermore, most 
of the beliefs now in vogue really 
represent inferences drawn from 
experimental observation in other 
fields, such as mill and other en- 
closed space fumigation. 


In most enclosed space fumigation, 
with the exception of hermetically 
sealed vaults or chambers, the chief 
concern is to hold a gas concentration 
long enough to be effective. This is 
difficult under practical conditions. In 
mill fumigation, for example, the con- 
centration circulates in free air space 
subject to a vital hourly loss from 
leakage and not held by an enclosing 
or absorbing medium such as grain. 
Hence, the trend in mill fumigation 
has been toward the use of a highly 
lethal, quick-acting gas, such as cya- 
nide, which can get a kill within a few 
hours under practical conditions, or 
under ideal conditions, as in the 
laboratory, in a matter of minutes. 

Under these circumstances, the 
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well-established principle that insects 
show increasing resistance to fumi- 
gants as the temperature is lowered, 
and vice versa, becomes fully opera- 
tive. The susceptibility of the insects 
then bears a direct ratio to the tem- 
perature prevailing. 

Most laboratory tests confirming 
this principle have been essentially 
enclosed space fumigations on a small 
scale. It might also be inferred that 
they have been conducted with spe- 
cial reference to mill or other empty 
space fumigation. For instance, in 
such tests a one, two or three-hour 
exposure is often taken as the experi- 
mental basis for determining the rela- 
tive resistance of insects to various 
fumigants at different temperatures. 
Using such a short exposure, insect 
resistance increases so sharply when 
temperatures are lowered that from 
two to five times the dosage is re- 
quired to get a kill at, say 60° or 
50° F. than at 80°. 

A Longer Exposure 

OW, if a longer exposure period 

were used in the lower tempera- 
ture range, and most of the gas was 
held over the longer period—conditions 
actually represented in commercial bin 
fumigation—it would not inevitably 
follow that dosages would have to be 
increased. The point is that in most 
grain fumigation there is a longer 
period during which an essential con- 
centration is retained than is avail- 
able in mill or similar empty space 
fumigation. Therefore, enclosed space 
fumigation and small-scale or labora- 
tory tests which do not duplicate con- 
ditions typical in the elevator de not 
necessarily have direct bearing on 
elevator treating. 


Stored grain fumigation and fumi- 
gants present individual characteris- 
tics. The necessity for employees to 
be present in the elevator while treat- 
ing is being performed has worked 
against the use of highly toxic or 
deadly fumigants. For reasons of 
safety a general preference has been 
given to a class of relatively non-haz- 
ardous products or mixtures. While 
these may differ considerably from 
each other in formula and toxicity— 
thus requiring some variation in dos- 
age to produce equivalent results— 
for the purposes of this inquiry, they 
may be grouped together in one class 
as exhibiting similar physical be- 
havior in grain and similar physio- 
logical effects on insects. In contrast 
to quicker-acting but more hazardous 
fumigants typical of enclosed space 
fumigation these products customar- 
ily require an exposure period of 
many hours to get results. 

Herein lies a most important point 


of departure between grain and, for 
example, mill fumigation. A _ long, 
effective exposure period is not pos- 
sible in the mill. It is only available 
in the elevator because much of the 
gas is held in the grain for a much 
longer period than would be possible 
in free air space. If this were not 
the case it is easy to imagine the diffi- 
culty of holding in the upper part of 
a tall bin a concentration ordinarily 
consisting of gases three to five times 
heavier than air. This tendency of a 
heavier-than-air gas to concentrate at 
the lower levels of a bin would be 
more strikingly illustrated if the gas 
were introduced into an empty bin 
with nothing to check its downward 
descent. 

The more evident factor responsible 
for the gas being held in grain is the 
arresting of air currents and retard- 
ing of diffusion offered by the large, 
immobile grain mass. However, that 
this factor represents only a partial 
check has been decisively proven by 
repeated commercial tests in which it 
is shown that gas derived from dos- 
age applied on the surface of a hun- 
dred-foot tank of grain will penetrate 
to the bottom and be strongly detect- 
able at the spout within an hour. 


Another Factor 


ENCE, another factor helps to 

account for the favorable reten- 
tion of gas experienced in grain fumi- 
gation. This is the physical action of 
absorption and adsorption, the latter 
being the adhesion of the gas mole- 
cules to the surfaces of the micro- 
scopic fibers or particles comprising 
the grain kernels, the more adsorptive, 
fibrous portions being located in the 
outer or bran layers. Absorbed gas 
is regarded as being more _ loosely 
held—like the free water in a sponge 
—and being more readily given off as 
the concentration in the bin de- 
creases. Adsorbed gas is regarded as 
being more closely held and being re- 
leased more slowly and uniformly as 
the concentration in the bin is low- 
ered. It is obvious that this behavior 
of gas in grain is a material aid in 
holding the concentration. 


Another feature already referred 
to as distinguishing commercial grain 
treating from fumigation in other 
fields is that stored grain does not 
readily assume external temperatures. 
While this is recognized by investiga- 
tors, it seems to be commonly ignored 
in writings, and particularly in ordi- 
nary discussions. The mental transi- 
tion from empty space to grain fumi- 
gation is frequently made without 
differentiating between these contrast- 
ing conditions. 
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The Real Criterion 


2 For the reasons previously 
= noted external temperatures 
do not have—in the strictest sense 
—an immediate influence on the 
effectiveness of grain fumigants. 
The real criterion is grain tem- 
perature; outside temperatures 
should only be considered with 
reference to the extent they can 
and do influence grain tempera- 
ture in practice. 


While this assertion might seem 
hairsplitting in a practical sense, it 
is an essential distinction as insuring 
a correct approach to the problem. It 
does not mean that the influence of 
external temperatures can be ignored, 
but it does mean that the temperature 
prevailing at the particular time of 
treatment is of minor importance as 
compared to the temperature of the 
grain to be treated. Moreover, the 
fact the grain needs treating almost 
necessarily imples that the grain 
temperature has been affected or 
raised by insect activity despite any 
cooling effect from cold outside tem- 
peratures. 

It also points to the fact that cold 
temperatures, for example, penetrate 
comparatively small masses of grain 
but slowly; that penetration in large 
masses over a period of months is or- 
dinarily confined to a few inches or a 
foot or two of grain nearest the sur- 
face, bottom or bin wall—depending 
on severity and duration of cold tem- 
peratures. If it were otherwise there 
would be no need for elevator opera- 
tors to put so much emphasis and ex- 
pense on conditioning grain by re- 
peated cool weather transferring. 
Conversely, elevator men well know 
that tanks of grain, once chilled, will 
retain their cold temperatures almost 
indefinitely if left undisturbed in 
warm spring or summer weather. 

One apparent exception to the above 
general assertion is when grain is 
stored in small lots readily accessible 
to cold outside temperatures—as in 
small wooden or metal bins on the 
farm or in country elevators. On ex- 
amination this does not amount to a 
practical exception. If insects be- 
come active in sufficient numbers, cold 
outside temperatures will not over- 
come the heating caused. If, on the 
other hand, penetration of cold out- 
side air has been thorough, the grain 
is thereby protected against insect ac- 
tivity and no present fumigation prob- 
lem exists. 


Carload Treating 


ARLOAD treating in cold weather 

would more readily suggest itself 

as a valid exception. Before assum- 
(Continued on page 14) 
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IS A GREAT TEACHER” 


—with which DAY engineers, installa- 
tion crews and manufacturing forces 


have constant nation-wide contact. 


Many cases such as the one cited below 
prove it pays to use DAY service. 


Storage Elevator Dust System 


One designer specified two 50 H.P. motors for this application. Day 
engineers, using the more efficient Dual-Clones and an improved layout, 
accomplished better results with a single 40 H.P. motor. The Day Sys- 
tem effected a saving of 60 H.P. in operating load. 


An improperly designed piping layout with a cyclone dust collector 
was exhausting 16,000 C. F. M. Using the same fan and motor unit, a 
Day designed system with Dual-Clone Collector exhausted 30,000 C. F. M. 


—an increase in efficiency of 871% per cent. 


Exhaust Fans have maximum efficiencies of from 48 per cent to 70 
per cent. Unless correctly applied, fan efficiencies may be much less 
than their rated maximums. 


A Day representative can often correct faulty installations, and in- 
crease operating effectiveness. 


Poor dust control, insufficient aspiration, and high operating costs of 
systems are commonly joint offenses resulting from errors in design and 
installation. 


Saving of 60 H.P. in Operating Load 
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ing this, however, freshly loaded out- 
bound cars may be disregarded, as 
the body of such grain will not as- 
sume outside temperature for a good 
many hours and ample time for treat- 
ing is available. The real issue is 
therefore practically confined to yard 
cars at terminal points and arrivals 
at terminal and larger mill elevators. 
Inbound cars that have been exposed 
to cold temperatures in transit pre- 
sent a different status, quite often 
only because of the regulation requir- 
ing track treatment to clear the grade 
before unloading. Otherwise, because 
of the better results obtainable in bin 
fumigation, it might be preferable to 
unload the grain first, binning sepa- 
rately, if possible, and treating when 
and if insects show activity. To this 
it might be objected that space for 
separate handling is often lacking 
and that track treating would be pre- 
ferred in any case because it would 
allow the use of a cheaper—though 
inflammable—fumigant, such as car- 
bon bisulphide. 

Hence, the consideration of cold 
weather box car treating—as an ex- 
ception to the statement that external 
temperatures have no immediate bear- 
ing on fumigant effectiveness—is nar- 
rowed down in practice to inbound 
cars where track treatment is, for 
one reason or another, compulsory or 
preferred. It will be readily recog- 
nized by most terminal elevator men 
that such cases involve not only an 
extremely small proportion of the 
grain treated commercially, but even 
a minor percentage of the cars an- 
nually treated at most terminals. 
This probably accounts for the fact 
there has been such a slight basis for 
thorough observation divorced from 
the common low temperature bogy to 
which carload treating is popularly 
subject. Carload treating is pri- 
marily a grade-getting measure; so 
far as ridding the grain from the 
threat of subsequent infestation, its 
results are most uncertain. When 
the results of observation and inquiry 
are considered in this light—although 
a definite conclusion is unwarranted 
—it does not appear that carload 
treating is less effective im cold 
weather than at other seasons. If this 
is true, it is due to factors which will 
be discussed under another heading. 


The Ideal Range 


The ideal grain temperature 

= range for most effective 
fumigation probably lies between 
60° and 70° Fahrenheit. Also very 
favorable is the range from 70° 
to 80°. The next ten or fifteen 


degrees upwards are somewhat 
less favorable and, as a tempera- 
ture of 100° or more is ap- 
proached, dosages must be appre- 
ciably increased to get equivalent 
results. These conclusions, which 
run exactly opposite to commonly 
accepted opinions, have been es- 
tablished by extensive experience 
and observation in commercial 
grain fumigation and are fully 
supported and accounted for by 
three scientifically-based factors, 
namely: 

(1) The rate of adsorption of 
gas by the grain increases as the 
grain temperature is lowered and 
vice versa, thus aiding retention 
of concentration in the lower tem- 
perature range. 

(2) The appreciable loss of gas 
that occurs during application of 
the relatively volatile fumigants 
in common use is markedly in- 
creased as the grain temperature 
is raised and vice versa, thus fa- 
voring treating in the lower tem- 
perature range. 

(3) The gas leakage during the 
exposure period, occurring inevi- 
tably in any type of elevator bin 
or box car and caused by evapora- 
tion of the fumigant and diffusion 
of the resulting gas, is increased 
as the grain temperature is raised 
and vice versa. Moreover, as the 
temperature is raised this loss 
becomes still greater because 
more and more of the gas which 
would have been adsorbed at a 
lower temperature is now subject 
to diffusion. 


Working against the operation of 
these three factors is the previously- 
mentioned principle that insect resist- 
ance to fumigants increases as the 
temperature is lowered. The rate of 
increase seems to be fairly constant 
down to about 60° F. Between this 
point and around 50°, a range in 
which grain infesting insects display 
lessened activity and approach dor- 
mancy, the resistance to fumigants 
shows a very sharp increase. A little 
below 50° resistance seems to level 
off, probably due to the deleterious 
effect of the decreasing temperature. 

That gas adsorption in grain is in- 
creased at a lower temperature is 
merely the application of a general 
rule of gas behavior correlated to the 
fact that gas becomes less active as 
the temperature decreases. It might 
be objected that this rule is a direct 
admission that, since more dosage is 
needed to make up for the increased 
adsorption at lower temperatures, 
then by inference there is decreased 
effectiveness. However, such an in- 
ference is unwarranted. We have 


seen that effectiveness in grain fumi- 
gation involves a time factor. The 
criterion of effectiveness is therefore 
the length of time an effective con- 
centration can be held. Increased ad- 
sorption thus becomes an aid to effec- 
tiveness rather than a disadvantage. 
As a matter of fact, effective dosage 
recommendations must be high enough 
to allow for the greater loss of gas 
which occurs, as will be shown, when 
warmer grain is treated. This more 
than offsets the increased adsorption 
in cooler grain. 


The Loss of Gas 


HILE it is unnecessary to judge 

which of the factors enumerated 
has the strongest bearing on effec- 
tiveness, it is likely those who are ac- 
customed to the commercial applica- 
tion of grain fumigants would single 
out loss of gas during application. 
This loss of gas is forcibly brought to 
the attention of anyone who treats a 
box car or a bin by the usual methods. 
In the first case the operator pours 
the dosage from a container as he 
moves over the surface of the grain. 
He must work very rapidly if he is 
to avoid discomfort from the quick 
rush of gas that immediately rises 
from the surface, caused by the fact 
that one volume of the average grain 
fumigant produces roughly two or 
three hundred volumes of gas on 
evaporation at ordinary temperatures. 
The commonest procedure in bin fumi- 
gation is to pour the required dosage 
at intervals on the running grain 
stream just as the grain falls into 
the bin. As soon as pouring is start- 
ed a steady wave of gas begins to 
issue from the bin in the backwash of 
displaced air and dust. If pouring is 
constant, this loss is continual; if 
pouring is interrupted, the loss con- 
tinues in diminishing volume until 
pouring is resumed. 

Here, then, we have a source of loss 
not encountered in carload treating. 
It is clear that the air currents pro- 
duced by displacement are sufficient 
to carry off gases several times 
heavier than air. Practical observa- 
tion leads to the conclusion that this 
loss is sufficient to account for a 
measurable percentage of recommend- 
ed dosages. When increased by one 
or more adverse factors, such as very 
slow application on very warm grain, 
the degree of loss may easily cause 
a failure. As an indication of the ex- 
tent of this loss it is pertinent to 
formulate the physical laws and fac- 
tors influencing it. 

These are the volatility of the fumi- 
gant, the relative speed of applying 
the fumigant, duration of exposure 
of treated grain surface and air cur- 
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rents outside the bin. Volatility is the 
only factor directly influenced by va- 
ylation in temperature, but the other 
factors are so closely related to vola- 
tility and so vitally connected with 
the loss of gas during application as 
to merit discussion. 

Regarding volatility, as most com- 
mercial grain fumigants are mixtures 
of a few similar compounds, their 
volatilities may be considered as 
roughly corresponding. Their aver- 
age volatility is relatively high and 
is greatly increased by a rise in the 
grain temperature. For example, car- 
bon tetrachloride, a typical constitu- 
ent of commercial grain fumigants, 
will evaporate about three and one- 
half times as readily at 100° F. as at 
50°. 

The Relative Speed 


B* relative speed of applying the 
fumigant is meant the average 
rate of fumigant application in rela- 
tion to the amount of grain being 
treated. It could be expressed in 
practice as the proportion of the time 
spent in actual application to the 
total time taken to fill and treat a 
bin. This can vary from a small per- 
centage, as when the dosage is ap- 
plied in four or five heavy portions, 
up to one hundred percent of the to- 
tal time, as in the so-called drip- 
method. Suffice it to say here that 
the greater this percentage, the great- 
er the gas loss. The chief cause of 
increased loss of gas as the applying 
time is increased is not the greater 
evaporation while actually pouring to 
which a smaller stream of liquid 
would be subject, but rather to the 
effect of the next factor, duration of 
exposure of treated grain surface. 
By this is meant the length of time 
kernels of grain moistened by the 
fumigant lie exposed on the grain sur- 
face subject to evaporation into free 
air space before being covered by the 
subsequent grain flow. This time fac- 
tor, 1:1 conjunction with the other fac- 
tors, determines the amount of gas 
that will be present in the air above 
the grain liable to displacement. It 
embraces the influence of volume of 
grain flow: for instance, an increased 
grain flow will cut down duration of 
exposure in a given bin and_ vice 
versa. It also includes the effect of 
amount of bin area: for example, at 
a given rate of grain flow, there will 
be longer exposure and greater evapo- 
ration in a bin of larger surface area. 
It shows why continuous application, 
for example, is productive of a great- 
ly increased wastage because expos- 
ure is continuous. Most of the evapo- 
ration takes place from the cone of 
grain, as it is unlikely there is ap- 
preciable evaporation in the short 
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time the treated grain takes to reach 
the cone after application, although 
the importance of this source of loss 
is emphasized by relatively slow ap- 
plication. 

The effect of air currents or drafts 
outside the bin on gas loss during ap- 
pleation varies greatly. In ordinary 
terminal elevator bins protected by a 
gallery it is usually an inconsiderable 
factor unless aided by outside bin 
ventilators. In open-top wooden bins 
in country elevators severe drafts or 
wind are apt to sweep over the bin 
floor from open windows in the cupola 
and create a suction sufficient to cause 
a vital loss of concentration. 


Gas Loss Is Greater 


F LOSS of gas during treating— 

under the usual method of applica- 
tion—is appreciable at all tempera- 
tures and greater at higher temper- 
atures, it is natural to inquire why 
some other method of application is 
not used. The answer is that, with 
the possible exception of stationary 
treating by surface application, no 
other procedure has been found to 
be as good for the fumigants in com- 
mon use. Even surface application 
and its variations, due to certain fac- 
tors, does not at present warrant 
reduction of dosage. A few proced- 
ures, while tending in theory to min- 
imize loss of gas, have introduced 
other factors productive of faulty 
application and poor results. Still 
others have represented a _ definite 
step in the wrong direction and have 


caused definite wastage. To _ illus- 
trate, a few operators, disregarding 
the excellent diffusive property of 
most fumigants, have devised spray 
apparatus in the belief that a constant 
application of a fine mist or vapor 
on the grain stream will secure better 
distribution and thus effect economy 
in dosage. In view of the principles 
previously discussed, users of such 
equipment might be amazed if their 
average percentage of dosage loss 
could be definitely ascertained. 

The continuous application or drip- 
method previously mentioned is an- 
other illustration. It is undoubtedly 
less wasteful than a spray applica- 
tion and consequently often gets re- 
sults where the grain is comparative- 
ly cool and the volume of grain flow 
heavy. Trouble does not usually show 
up until warm grain is treated or the 
grain flow is comparatively light, the 
real factor in the second instance 
being that, if there is a longer ag- 
eregate period of surface exposure 
in a bin of given size, then the total 
gas loss will be greater. The drip- 
method strongly emphasizes this ten- 
dency because it involves a maximum 
application time. 

The third chief factor referred to 
as favoring fumigation of grain in 
the cooler grain temperature range, 
namely, the increasing loss of gas by 
diffusion during the exposure period 
as the grain temperature is increased, 
needs little explanation. It is ac- 
counted for by the physical law that 

(Continued on page 16) 
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TEMPERATURE, cont'd 


gases tend to diffuse indefinitely in 
a given space correlated to the fact 
that the higher the temperature, the 
more active the diffusion. The true 
import of the term given space, as 
applied here, is not limited to the 
confines of a bin under fumigation, 
as it is well known that bin struc- 
ture does not offer an airtight en- 
closure. True, steel bins are virtu- 
ally impervious to gas with the ex- 
ception of inlets, outlets and faulty 
joints. However, there will be leak- 
age even from steel bins, as any 
vapor pressure in excess of atmos- 
pheric pressure will be equalized in 
practice, and vapor pressure in- 
creases as the temperature rises be- 
cause of increased pressure of ex- 
pansion. Concrete bins are relatively 
porous and the leakage from walls 
and bottom of wooden crib or stud 
bins is plainly detectable during ex- 
posure by odor. 


Speed of Diffusion 


F course, the speed of diffusion 

in grain fumigation is retarded 
by the typical density of the gases 
and the necessity of their diffusing 
through the atmospheric gases in the 
bin, the relatively dense grain and 
the more or less leaky bin structure, 
but ample time is allowed in the 
usual exposure period for an un- 
avoidable progressive loss of concen- 
tration. This will be greater near the 


bin walls, which would indicate that— 
aside from other factors—the larger 
the bin diameter, the more effective 
the equivalent dosage because the pro- 
portion of wall surface to volume of 
grain decreases as the diameter is 
increased. This rule seems to work 
out in practice and is becoming gen- 
erally accepted. 


Summarizing, four principal 
factors, modified by various 
subordinate elements, interact to 
determine the true influence of 
temperature on fumigant effec- 
tiveness. These are susceptibility 
of imsects to fumigants, adsorp- 
tion of gas by grain, loss of gas 
during application, and leakage 
by diffusion during exposure. If 
their validity is granted, the ideal 
treating temperature would be 
one at which they exactly bal- 
anced, It would be most diffi- 
cult to arrive theoretically at 
such an average, but, judging 
from practical and experimental 
treating in the field, it occurs in 
the 60°-70° range, or a point but 
little above that at which insect 
resistance begins to increase 
sharply. Of the four factors, 
this alone favors treating grain 
at higher temperatures; the other 
three favor the lower range. 


Having reached a point where the 
mutual or joint influence of the fore- 
going factors has been established, 
two special cases merit attention. 
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Chicago, Illinois 


The first involves a_ practical, 
though not a theoretical, exception to 
the statement that outside tempera- 
tures do not have an immediate in- 
fluence on fumigant effectiveness be- 
cause grain assumes outside tempera- 
tures slowly. In a practical sense 
this statement does not apply to the 
surfaces of grain in box cars which 
may be intensely heated to a depth of 
a few inches by a hot summer sun 
ona metal roof or contrariwise chilled 
by severe cold in winter. The same 
thing can happen in a bin. Granting 
this is true, the temperature relation 
is merely emphasized in such cases. In 
other words, in box car or bin a 
heated grain surface will cause 
quicker evaporation and greater loss 
of gas if a fumigant is applied to 
that surface, or will produce in- 
creased diffusion and lessened ad- 
sorption to gas reaching such heated 
erain along the sides and bottom from 
the body of the grain. Conversely, 
external surfaces of chilled grain will 
not only act as a partial barrier to 
diffusion but will. cause increased ad- 
sorption in the chilled grain. This 
is beneficial for fumigation. In prac- 
tice, insects would undoubtedly tend 
to move inward away from the cold 
grain. This would not apply to im- 
mobile stages, but they would be sub- 
ject to the cold temperature of the 
chilled grain layer and, in addition, 
to a heavier concentration of gas due 
to increased adsorption. Considering 
the various factors, a preference for 
cold weather carload treating would 
be indicated. The same _ principle 
would apply to the treatment of wm- 
fested bins of grain in extremely cold 
—even sub-zero—weather, as the 
chilled bin walls would act as a cold 
barrier to gas leakage. 

The other case also serves to il- 
Iustrate and stress the principles pre- 
viously discussed. It concerns the 
case where heavily infested grain has 
reached a high temperature, say, from 
95° upwards. Such temperatures— 
when not merely summer heat—are 
often accompanied by a sweating con- 
dition. The presence of this charac- 
teristic, in addition to the high tem- 
perature, seems to interfere with 
most effective fumigation as, if severe, 
partial effects seem to persist for a 
time after ordinary turning in mild 
weather. This might be owing to 
moisture in the outer bran layers of 
the kernels preventing adsorption; it 
might also be due to the evolution by 
the sweating process of gases and 
moisture in the interstices of the ker- 
nels. This would impede proper dif- 
fusion of concentration. Whatever 
the cause, experience has proved such 
conditions to be a hindrance to good 
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fumigation results. As a remedy, an 
extra preliminary transfer is advis- 
able to cool, aerate and condition the 
grain before treating. 


Emphasis Is Wrong 


The inference that may be 
« derived from the preceding 
arguments is that the whole sub- 
ject of relation of temperature to 
grain fumigation has heretofore 
commonly received an_ entirely 
wrong emphasis. If it were not 
for the promulgation of erroneous 
opinions on this subject, the prob- 
lem would virtually solve itself in 
practice. The only real precau- 
tions or remedial measures that 
need be taken is when warm grain 
is treated. Cool grain can be treat- 
ed effectively at any temperature 
at which insects are active and, 
subject to that condition, the 
cooler the grain, the more effec- 
tive the treatment. As for outside 
temperatures, though they exer- 
cise little direct influence, the 
colder they become, the more 
favorable for treating, and vice 
versa. 


The question is frequently asked, 
“Can grain below 60° be treated ef- 
fectively?” The most pertinent reply 
could be expressed in another ques- 
tion, ““How often does one see a dam- 
aging infestation in grain below 60°?” 

With monotonous regularity, re- 
marks are made to the effect that it 
is of little use to treat grain after 
outside temperatures fall below 40° or 
50°. As against this opinion, over 
60% of terminal treating for the past 
ten years has occurred in the cold 
months of October, November, De- 
cember and January. In some years 
volume treating is done as late as 
February. The majority of country 
elevator treating occurs before No- 
vember but there are scores of in- 
stances in which good-sized elevators 
have treated as late as January. 

In conclusion, it is likely that the 
founding of so many controversial 
statements upon practical and experi- 
mental observation has led to occa- 
sional errors and wrong inferences. 
The judgment formed will therefore 
be constantly subject to additional 
tests, observation and corrections by 
others. 


* 


DRAKE MOVES TO 
LARROWE 


(Ot edd DRAKE has been named 
to succeed A. A. Baume as 
superintendent of the Larrowe Mill- 
ing company’s plant at Rossford, 
Ohio, on the outskirts of Toledo. 


FEBRUARY @ 1940 


IT TAKES TWO 


TO MAKE A QUARREL 


Neither a spark nor a dust cloud by itself will do any damage; 
but when the two get together the result is chaos. 


Engineers have been working on methods of keeping these two 
apart. And the most practical way to do it is first to remove the 
dust... especially the fine dust that will suspend itself in just 
the right concentration to make an explosive mixture with air. 
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KANSAS CITY SUPERI 


NTENDEN 


Here’s the latest unofficial portrait of the Kansas City Chapter, 
SGES, in joint meeting with Kansas City Operators last December 
12th. Chapter President W. H. Kamp introduced National Presi- 
dent T. C. Manning; H. R. Clark: J. W. Buffington, Warehouse 


at the meeting. 


TS AND OPERATORS MEET TOGETHER 


Commissioner of Missouri; O. T. Cook, Standard Milling Company; 
Dr. E. G. Beyfield, Kansas State College; and John Parker, head 
of the Kansas Wheat Improvement Association, all of whom spoke 


Dr. Cotton Talks 


R. R. T. COTTON, government 

entomologist stationed at Man- 
hattan, Kansas, in charge of grain 
and mill insect control studies, will 
address the Kansas City Chapter of 
the Superintendents’ Society on Feb. 
20th. Many of the managers are ex- 
pected to attend. 


* 
Ed Kiburtz Dies 
Funeral services were held in 


Toledo, Ohio, the first part of Febru- 
ary for Ed Kiburtz, Secretary and 
Treasurer of the Grain and Feed 
Dealers National Association. 


* 
Otto F. Bast Dies 
in Texas 


NE of the most ardent boosters of 

the Superintendents’ Society, and 
immediate Past President of the Grain 
and Feed Dealers National Association 
Otto F. Bast died February 7th of a 
heart attack while vacationing in 
Brownsville, Texas. 

Mr. Bast was born in Berlin, Ger- 
many, in 1884, and came to the United 
States as a child. Since 1923 he has 
lived at Minneapolis after having been 
identified with the grain business in 
Kansas City, Keokuk and Davenport. 

At Minneapolis he was first asso- 
ciated with F. H. Peavey and Com- 
pany from 1921 to 1926. From that 
date until 1938 he acted as Vice- 
President and General Manager of the 
Brooks Elevator Company. With 
H. A. Jeub and Frank A. Hubbs he 
organized his own firm, the Bast 
Grain Company. 

Besides the office which he held in 
the Grain and Feed Dealers Associa- 
tion, Mr. Bast was a director of the 
Minneapolis Chamber of Commerce 
and a past-president of the Minne- 
apolis Golf Club. 
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Minneapolis to Meet 


The Minnesota Chapter will hold 
its next meeting in Minneapolis on 
Feb. 27th, according to word from 
Secretary F. Maynard Losie, Chap- 
ter Secretary. 

Eighty-seven, of which six came 
down from Duluth for the occasion, 
attended the dinner-dance of the Min- 
nesota Chapter in Minneapolis on 
February 3rd. Door prizes and a 
prominently - displayed punch bowl 
featured the evening of gayety. 


Baltimore Humming 


‘6TYLENTY of export business is 

jamming through the three ex- 
port houses here,” writes’ Frank A. 
Peterson of Norris Grain Company, 
Baltimore. “Just as fast as room is 
made it is at once filled up with 
newly arrived grain. 

“The wave of colds is crippling the 
elevator crews and it is a task to keep 
enough men to handle the important 
jobs within the elevators. 

“Your January edition of GRAIN 
was a dandy. 

“Actually heard a tobacco auc- 
tioneer with his yammering as you 
hear it on the radio the last time I 
was down in the North Carolina 
tobacco country. That’s a treat worth 
a long trip to hear and see. Am 
going down there again this Spring 
and expect to photograph a lot of the 
little mills operated by water power. 

“Expect a few of us will attend the 
Toronto convention.” 


* 
Jack Waterbury to St. Louis 


ACK WATERBURY of the Santa 

Fe Elevator Company, Chicago, 
will sever that long connection to join 
the Emmerson Electric Company of 
St. Louis. Jack was assistant to the 
well-known “Bill” Whiting, Superin- 
tendent. 


Chicagoans to Confer 


The Chicago Chapter will hold its 
next meeting on March 5th, when in- 
itial preparations will be made to 
handle the several hundred Toronto- 
bound convention delegates. In addi- 
tion, a very interesting program has 
been arranged, according to Mr. C. J. 
Alger, Corn Products Refining Com- 
pany, President. 


Thirty-four members and friends of 
the Chicago Chapter of SGES studied 
the handling of soybeans at the De- 
catur, Indiana, plant of the Central 
Soya Company on Feb. 10th. A spe- 
cial car left Union Station at 9:30 
in the morning. Luncheon and trans- 
portation from Fort Wayne to De- 
catur was with the compliments of 
the Soya Company. 


* 


Foreign Material 
Causes Explosion 


YLTON R. BROWN, Senior Engi- 

neer of the Chemical Engineering 
Research Division, Bureau of Agricul- 
tural Chemistry, United States De- 
partment of Agriculture, has reported 
that some foreign material such as a 
bolt, nut, rivet or rock in the grain 
struck the side of the bin and caused 
a spark that ignited the explosion at 
the Houston Public Elevator on 
December 18th. 


In his report Mr. Brown said that 
the explosion originated in the lower 
floor of the elevator and traveled to 
the upper floor. My. Brown spent 
several days in Houston immediately 
after the explosion investigating the 
blast and interviewing the men who 
were in the elevator at the time. 

J. Russel Wait, Houston Port 
Director, said that at the present time 
copper backs were being installed on 
the seven legs of the elevator. 
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Poulton Heads Chapter 
ERCY C. POULTON of N. M. 
; Paterson & Company, Ltd., Fort 
William, active Society booster ever 
since he joined the ranks of the SGES, 


McCallum Sibbald 


succeeds Perey McCallum, Saskatche- 
wan Pool Terminals, Ltd., Port 
Arthur, as head of the Fort William- 
Port Arthur Chapter. Frank J. Mc- 
Lean of Parrish & Heimbecker, Ltd., 
Port Arthur, succeeds Percy Poulton 
to the rank of Vice President. Fred 
Sibbald, Safety Trophy winner of 
Grand Trunk Pacific Elevator Com- 
pany, Ltd. Fort William, succeeds 
Fred Pyett, also of the Saskatchewan 
Pool Terminals, Ltd., as Secretary- 
Treasurer. ve 


A OUESTION 
6sy¥N THE November, 1936, issue of 
GRAIN you published an interest- 
ing article by John S. Bush of Kings- 
ton, Ont., entitled ‘Grain Spouts and 
Linings’. At the end of this article 
you stated that Mr. Bush’s formula 
would be available to anyone writing,” 
writes Earl R. Evans of Evans Eleva- 
tor Company, Champaign, Ill. 

“T am particularly interested in the 
angle discussed relative to ‘Air Space 
Requirements’.” 

The article referred to said: ‘Air 
space should be about 50% of that used 
for grain so as to provide for maxi- 
mum flow. The steeper the spout, the 
more air space is required. Therefore 
turns must be constructed so as to 
avoid cutting off air. When a spout 
makes a sharp turn, or two spouts 
join at an acute angle, it must be built 
higher on the sides for the same 
reason.” 

The letter from Mr. Evans con- 
tinues: “AIl of us are trying to load 
dry beans with less breakage, and I 
am having some success. However, 
I think it likely the information asked 
for may help in improving what I 
believe to be improper provisions for 
air space. We profited several years 
ago from this same article by switch- 
ing to butt joints in spouts instead of 
the old lap joints installation and 
were well pleased with the change.” 
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ank You, Mr. Bel 


» We knew that we could depend on you just 
as much as we depend on every appreciative 
reader of GRAIN magazine. 


» No, we didn't send you a notation or a bill 
for a year’s subscription. We didn't think it 
was necessary. We felt that the time and 
expense involved in sending out bills and 
notices might better be spent in making GRAIN 
a better magazine. 


» And it seems that we have been rewarded. 
Just as you found GRAIN full of interest and 
sent in your subscription voluntarily, so do 
GRAIN’S other readers. Each day has brought 
us its share of subscription checks without 
prodding or coaxing on our part. 


» These checks give us confidence in the read- 
ers of GRAIN. We know that they will not 
forget us. Our greatest hope is only to make 
GRAIN, as a source of information and advices, 
worthy of their consideration. 


GRAI iN magazine 
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